Rationalising the vibrational spectra of biomolecules using atomistic simulations.
This review presents an account of the recent developments in the use of atomistic simulations to predict vibrational spectra of biomolecules. I give an overview of the concepts used in the various theoretical vibrational models and discuss their relative merits and weaknesses. The issue of anharmonicity in vibrational dynamics is examined in particular detail, owing to its crucial influence on simulations of vibrational spectra for flexible biosystems. The performance of each technique is illustrated by typical applications that show the latest work in this field on systems of biological interest, with a particular focus on the vibrational dynamics of the amide group in peptides.